2-Chlorodeoxyadenosine inhibits the repair of DNA double-strand breaks and does not inhibit the repair of DNA single-strand breaks in X-irradiated Chinese hamster V79 cells.
The exposure of log-phase Chinese hamster V79 cells to 2-chlorodeoxyadenosine (CdA) for 3 h after X irradiation enhanced the lethal effects of X-rays in a concentration-dependent manner. The enhancement of the killing efficiency of X-rays by CdA was mainly observed in the reduction of quasi-threshold doses (Dq) of the dose-response curves. When the ability of CdA to inhibit the repair of X-ray-induced double- and single-strand breaks (dsb and ssb) of DNA was investigated by neutral- and alkaline-filter elution techniques, respectively, it was observed that 90% of dsb were rejoined in the absence of CdA within 30 min after X irradiation and 15-40% of dsb rejoining was suppressed by co-incubation of the cells with 5-10 microM of CdA for 3 h after X irradiation, whereas almost 100% of ssb were rejoined within 15 min regardless of the presence or absence of CdA. From these results it was concluded that CdA interfered exclusively with the repair of DNA dsb in X-irradiated Chinese hamster V79 cells and thereby increased the lethality of X-rays.